Salicylic acid was used as an efficient catalyst for the diastereoselective synthesis of dispirohydroquinoline-bis (Meldrim's acid) derivatives via a one-pot domino eight-component reaction of arylamines, aromatic aldehydes and Meldrum's acid in CH 3 CN at room temperature. The remarkable advantages offered by this method are inexpensive catalyst, good yields, simple and easy work-up procedure. The characterization of products was done by IR, mass, 1 H NMR,
INTRODUCTION
Multicomponent reactions (MCRs) are one-pot processes in which three or more reactants come together in a single reaction vessel to form a product containing substantial elements of all the reactants [1] [2] [3] [4] . In the recent years, MCRs have attracted growing interest in the chemical and pharmaceutical industries since this kind of reactions not only have lower production costs due to their high convergence and atom efficiency but also reduce the environmental burden which is the major principle of green chemistry.
Tetrahydroquinoline derivatives are an important subunit of synthetic and natural compounds such as alkaloids and therapeutics which have a considerable potential in biological activities [5, 6] including antimalarial [7] , antitumor [8, 9] , antioxidant [10, 11] and anti-inflammatory [12] . Therefore, organic chemists have developed many synthetic procedures to prepare these polycyclic quinoline systems as well as spiro compounds [13, 14] .
In continuation of our research on synthesis of spiro compounds [15] [16] [17] [18] [19] [20] [21] [22] [23] , we introduce salicylic acid as an efficient catalyst for the new diastereoselective synthetic method of dispirohydroquinoline-bis(Meldrum's acid) derivatives via a one-pot domino eight-component reaction.
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RESULTS AND DISCUSSION
Selectivity is a key factor in asymmetric synthesis; in particular, chemoselectivity is synthetically useful because of the preferential outcome of one product over a set of other plausible products which obviate the need for separate the products from the reaction mixture. In recent years, domino Knoevenagel/Diels-Alder reactions were reported for the diastereoselective synthesis of highly substituted spirotriones [24] [25] [26] [27] [28] [29] [30] [31] [32] . Herein, we have developed a direct diastereoselective synthesis of dispiro[tetrahydroquinolinebis(Meldrum's acid) derivatives in a diastereoselective manner at room temperature in acetonitrile by using salicylic acid as a catalyst Scheme 1. These compounds are produced through combinations of domino Knoevenagel, aldol and Michael reactions ( Figure 1 ).
The reaction was just proceeded in the presence of salicylic acid, no product was detected in the absent of this catalyst. Therefore, in order to determine the appropriate concentration of the used catalyst, we investigated the reaction model at different concentrations of salicylic acid which resulted in different yields. Finally, we determined a solution of 18.2% salicylic acid is sufficient to push the reaction forward and higher amounts of the catalyst did not improve the results to any greater extent. Products have been characterized by IR, MS, The suggested mechanism for this transformation is plotted in Scheme 2. In this reaction we proposed that firstly the domino Knoevenagel condensation of Meldrum's acid and aldehyde was done to provide benzylidene Meldrum's acid derivatives A [33] . Decomposition of Knoevenagel product releases acetone [24] which then undergoes condensation with amine to give imine D followed by enamine E. Next, E reacts with aldehyde to form reactive Barbas dienamine G (2-amino-1,3-butadiene) [24] [25] [26] [27] [28] [29] [30] [31] [32] . The latter acts as an activated 1,3-diene and a concerted [4+2] cycloaddition would take place with benzylidene as dienophiles (Diels-Alder), to yield enamine I [29] . Then, I adds to the Knoevenagel product (Michael addition) [34] [35] [36] and K could forms an iminium salt with the aldehyde which finally undergoes intramolecular reaction leading to 4. To examine the efficiency of this method, different aldehydes and arylamines were tested. The reactants were converted into the corresponding products with good yields. The results are summarized in Table 1 . To compare the efficiency and applicability of salicylic acid with the reported catalysts in the literature for the synthesis of dispirohydroquinolines, we have tabulated the results of these catalysts in Table 2 . 
EXPERIMENTAL Materials and Methods
Melting points and IR spectra of all compounds were measured on an Electrothermal 9100 apparatus (England) and a JASCO FT/IR-460 plus spectrometer (Japan) and Shimadzu IR-460 spectrometer respectively. The 1H-and 13C-NMR spectra were obtained from a Bruker DRX-400 Avance instrument (Germany) with CDCl3 as a solvent. Elemental analyses for C, H and N were performed using a Heraeus CHN-O-Rapid analyzer (Germany). The mass spectra were recorded on an Agilent Technology (HP) mass spectrometer, operating at an ionization potential of 70 eV (Japan). All reagents were purchased from Merck (Darmastadt, Germany), or Fluka (Buchs, Switzerland), and used without further purification.
General procedure for Synthesis of Dispirohydroquinolinebis(Meldrum's acid) 4a-i:
Meldrum's acid (3.0 mmol), aldehyde (4.0 mmol) and aniline (1.0 mmol) were added to solution of 18.2 % Salicylic acid in acetonitrile. After 24 h stirred at room temperature, the precipitate was collected by filtration and washed with acetonitrile (3 × 2 mL) to obtain the pure product. Spectral data of new products are represented below: 33 .9 (C-8΄), 42.6, 44.9 and 45.9 (C-4΄, C-5΄, C-7΄), 57.9 and 58.3 (C-3΄, C-6΄), 64.9 (C-2΄), 102.1 (C-4΄a) 
1ˊ-(4-Flourophenyl)-2ˊ,4ˊ,5ˊ,7ˊ-tetraphenyl-1ˊH-dispiro[2ˊ,4ˊ,5ˊ,7ˊ,8ˊ-tetrahydro-quinoline-5,3ˊ:6ˊ,5˝-bis(2,2-dimethyl[1,3]dioxane-4,6-dione)] (4i)
White Crystal structure analysis The X-ray diffraction measurements were made on a Xcalibur, Ruby, Gemini diffractometer with graphite-monochromated CuKα radiation (λ = 1.54180Å). A Colorless Prismatic crystal of the title compound, of dimensions 0.35× 0.30 × 0.10 mm3, was mounted on a glass fiber and used for data collection. The crystal structure was solved by direct methods. The intensities were measured using the ω scan method. A refined absorption correction was applied. Structure was refined using full-matrix least squares on F2. All non-H atoms were anisotropically refined. All H atoms were geometrically placed and H-atoms parameters were refined with constrained geometries. Crystallographic calculations were made at the University of Oviedo, on the X-ray group computers, using the following programs: CrysAlisPro [37] for data collection, cell refinement and data reduction; SIR2011 [38] for structure solution; SHELXL-97 [39] for the geometrical calculations; ORTEP-3 for windows [40] for molecular graphics; and Wingx [41] publication routines to prepare material for publication. Crystallographic data and the refinement procedures are given in Table 3 , and selected bond lengths, bond angles, and torsion angles of 4i are listed in Table 4 . An ORTEP view of the molecule is reported in Figure 2 . 
CONCLUSION
In conclusion, we reported a mild and efficient method for the synthesis of dispirohydroquinoline-bis(Meldrum's acid) derivatives via a one-pot domino eight-component reaction using salicylic acid as a catalyst for the first time. The easy work-up procedure, inexpensive catalyst and very good yields make this method a valid contribution to the existing methodologies. The claimed product was confirmed by IR, mass, 1 H NMR, 13 CNMR spectroscopy, and elemental analyses. The stereoselectivity of product was demonstrated by X-ray crystallography and NMR spectroscopy.
